
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
IEEE Catalog Number: 

ISBN: 

CFP23AY7-POD 

979-8-3503-1609-4 

2023 5th International Symposium 

on Robotics & Intelligent 

Manufacturing Technology 

(ISRIMT 2023) 

Changzhou, China 

22-24 September 2023 



 

 

 

 

 

 

 

Copyright © 2023 by the Institute of Electrical and Electronics Engineers, Inc. 

All Rights Reserved 

 

Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  

Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 

use of patrons those articles in this volume that carry a code at the bottom of the first 

page, provided the per-copy fee indicated in the code is paid through Copyright 

Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   

 

For other copying, reprint or republication permission, write to IEEE Copyrights 

Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 

reserved.   

 

*** This is a print representation of what appears in the IEEE Digital 

Library.  Some format issues inherent in the e-media version may also 

appear in this print version.  
 

 

IEEE Catalog Number:   CFP23AY7-POD 

ISBN (Print-On-Demand):  979-8-3503-1609-4 

ISBN (Online):   979-8-3503-1608-7 

 

 

           

 

Additional Copies of This Publication Are Available From: 

 

Curran Associates, Inc 

57 Morehouse Lane 

Red Hook, NY  12571 USA 

Phone:  (845) 758-0400 

Fax:  (845) 758-2633 

E-mail: curran@proceedings.com 

Web:               www.proceedings.com 
 

 

 



Table of Contents

Design of 3-DOF Robot End-effector for Flexible Machining
Fei Cao, Xinbo Zhang, Yinhui Xie, Jun Li, Jinxing Yang, Shuixuan Chen 1

Structure and Gait Design of an Eight-legged Bionic Robot
Junjie Zhang, Jianping Tan, Ling Tang 8

Design of a Spiral Wheeled Adaptive Pipeline Robot
Min Wang, Bowei Bian, Lin Cai, Kun Li, Yuwei Pan, Jiang Chen 15

Design and Characterization of a Herringbone Actuator with Variable Chamber Height
Ugochukwu Chidalu Ignatius, Xinjie Zhang 21

Energy Optimal Trajectory Planning of Welding Robot Based on Improved Particle Swarm
Optimization Algorithm
Yuenan Liu, Aibo Xu, Jiwei Hu, Yili Peng, Renlei Zheng, Guirong Han, Xubing Chen

25

Research on Motion Control of a Small Quadruped Robot with Multiple Gaits
Shuo Li, Wenliang Zhang, Si Ye, Fei Li 32

Design and Experimental Evaluation of a Bionic Two-joint Soft-actuator
Xihui Cheng, Xinjie Zhang, Ugochukwu Chidalu Ignatius, Yuhao Shen 37

Design and Analysis of Loading and Unloading Robot for CNC Machine
Hanyu Huang, Minghai Yuan, Liang Zheng, Rui Shu, Zhenyu Liang 41

Research of STEP SP180 Robot Motion Model Based on Process Simulate
Xiaodi Pan, Minliang Zhang, Shi Wang 46

Finger Rehabilitation Training Robot Mechanism Design
Zichen Li, Minghai Yuan, Kefu Mao, Liang Zheng 51

Stamping Process Design of A-pillar-upper Inner Plate Based on PSO-SVR Algorithm
Junjie Wang, Yulong Pan, Zhengrong Li, Naifa Gong, Zhongrui Yuan, Jingjing Duan 56

Structural Optimization Design of Intelligent Wall Cleaning Robot
Chi Zhang, Zhansheng Wei, Shuaixue Lu, Lei Jiang 60

Design of Flexible Robot Arm Based on Origami Structure
Kangning Tan, Yanjie Wang 64

Research on Gravity Compensation of Six-Dimensional Force Sensor for Parallel Robots Equipped
with Printing Machine Bushings
Sichao Cai, Shaozhong Cao, Wei Zhao, Zhenqing Gao

68

Flexible Control Design of Desktop Upper Limb Rehabilitation Robot Based on Admittance
Strategy
Jianchen Cai, Linsen Xu, Jian Zhu, Wenxiang Zhang, Lingyu Song

73

Energy Efficiency Optimization of Hexapod Robots Based on Central Pattern Generator Control
Jun Yin, Wu Wei, Xiongding Liu, Ran Chen 77

Structural Design and Mechanical Simulation of the Driving Module for Underwater Pipeline Robot
Pengfei Wang, Lin He, Jie Liang 81

Research on Intelligent Pedal Testing Robot for Vehicle Active Safety Test
Liang Luo, Zhujin Jiang, Aisn Gioronara Hui, Jiacheng Yang, Fei Fang 85

Research on Dust Removal Efficiency for Photovoltaic Panel Cleaning Robot Based on DDPM
Yuqian Zong, Gang Zhao, Kai He, Feifei Zhang, Junwen Chen 90



Structure Design and Fabrication of a Novel Ku/Ka Shared-aperture Dual-polarized Low-profile
Multi-layer Microstrip Antenna Array
Zhijian Zhou, Jiajia Zou, Guangzhong Li

96

Variable-stiffness Mechanisms of a Spatial 5-DOF compliant Robot Wrist
Kangkang Li, Yangyang Pan, Xukun Zhang, Pu Xing, Aiwen Yuan 102

Convenient Photovoltaic Panel Cleaning Robot Suitable for Cleaning Operations in Various Types
of Photovoltaic Scenarios
Rui Zhang, Zhiyuan Hu, Yu Su, Qijun Wu, Haotian Shi, Ruixia Lu, Chang Liu, Chang Chen, Jintang Hu,
Yu Zhang

107

Bidirectional Fluid-Solid Coupling Characteristics and Microgroove Design of Water-Lubricated
Bearings for Underwater Robots considering Deflected Load
Shengyao Zheng, Junjie Shi, Junjie Xu, Fangrui Lv

111

Monte Carlo and Optimization Hybrid Methodology for Improving Workspace Modeling of Planar
Manipulators
Huige Chen, Shuangling Wang, Yi Cao

117

Research on the Positioning and Navigation Accuracy Based on Multi-sensor Smart Car
Xiang Jiang, Yuan Teng, Yinzhi Fu, Xueyang Li 125

Simulation of the Growth of Dendritic Interfacial Electrodes of IPMC Based on Phase Field Theory
Lei He, Yuting Yan, Yanjie Wang 133

Adaptive Sliding Mode Control for Trajectory Tracking of Multi-modal Robot Based on RBF
Jian Zhu, Linsen Xu, Jianchen Cai, Huan Mei 137

Dynamic Analysis of Thermo-flexible Coupled Deployable Robotic Arm Solar Panels based on
ANCF
Chensheng Cai, Qinghua Zhu, Qinglong Tian, Xiaowei Shao, Yulin Yang, Zhenyu Zhao

142

A Heuristic Planning Framework Based on Fast Frontier Extraction
Jianbin Wu, Shuang Jiang, Changyun Wei 147

Application Research of Industrial Robot Motion Simulation and Control under Virtual Reality
Technology
Jiahang Luan

153

Air Icing and Prevention of Power Inspection UAV under Freezing Weather Conditions
Keyu Chen 157

Research on Path Planning of Body Welding Robot Based on Improved Particle Swarm
Optimization
Li Yan, Zhibing Shu

161

Circular Pose Detection under Monocular Vision based on Line Laser
Xu Tao, Zhiying Tan 165

Research on Altitude Control of Flapping-wing Aircraft Based on Nonlinear Backstepping Method
Shuhan Zhang, Xiangxi Li, Junheng Zou, Yifan Liu, Minjie Hu, Mingkang Zhang, Tao He, Weiling Shi,
Ping Liu

170

Research on Intelligent Sorting Technology Based on Neural Network
Ming Huang, Shiyi Zhang, Shiyi Li 175

Dynamic Viewpoint-Based Obstacle Avoidance of Robotic Arms in Complex Environments
Guangjun Qu, Aijun Zhang 180



Autonomous Target Revisiting Planning for LEO Observing Constellations Based on Improved
Contract Network Protocol
Qing Yang, Bingyu Song, Siwei Tang, Yanjie Song, Yingguo Chen

184

Optimization Method for Remote Inspection Path Planning of Secondary Equipment Based on
Chaotic Genetic Algorithm
Jinxiu Zhang, Jun Wang, Rui Dong, Xin Qiao, Shuo Shen

192

Research on On-orbit Roll Forming Technology and Equipment for Thermoplastic Prepreg Tape
Jiayong Yan, Cheng Mu, Chao Geng, Yingjia Duan, Chunzu Liang, Lixin Zhang, Cunyi Wang 196

Analysis and Optimization of Workspace Flexibility
Min Hu, Hong Mai, Ye Zeng 200

Research on Comprehensive Modification of Industrial Robot Joint Gear Transmission System
Yanbin Lu, Lianchao Sheng, Minghui Shao 204

Improved YOLOv8-based Vehicle Detection Method for Road Monitoring and Surveillance
Fei Zhou, Dudu Guo, Yang Wang, Chenao Zhao 208

Study on Adaptive PD Control of Dexterous Arm Based on Gravity Compensation
Teng Xu, Yu Feng, Shaolei Wu, Zhenning Chen, Kai Wu, Jun Li, Bin Zhan 213

A multi-objective optimal Design Method for Differential Evolution Magnet Motors Based on Deep
Stochastic Configuration Network
Duolin Hu, Chenyang Ding

221

Channel Pruning-Based Lightweight YOLOv5 for Pedestrian Object Detection
Peng Wang, Zhaolei Yu, Zhilin Zhu 229

Local Path Planning of Intelligent Vehicle Based on Improved Artificial Potential Field Method
Xiaolong Du, Maimaitijiang·Tuerxun 233

Robust Multi-LiDAR-Inertial Odometry for Indoor Multi-layer Environments
Jiaxin Ke, Guizhi Yang, Zhen Li, Yuhuai Liu, Shengnian Lin 237

Deviation Registration of Radar Networking Based on Improved Cuckoo Search Algorithm
Jian Han, Weifeng Diao 241

A Real-Time Visual SLAM in Dynamic Scene with Segmentation, Prediction and Geometric
Constraint
Xiaojian Qian, Yongxing Jia, Ming Geng

246

Recognition and Tracking of Metal Clip-like Objects Based on Deep Learning Semantic
Segmentation
Zerun Yang, Tingting Wang, Shunkai Shi

253

Visual Object Tracking Method for Mobile Robots Based on DSST
Mingze Xu, Defeng Liu, Yucheng Xiao, Wannian Zhu, Kai Liu 257

Forward and Inverse Solution Analysis of 3-URU Parallel Mechanism
Yanchao Wang, Hongxin Zhang, Liguo Tian, Zikang Xie, Miao Sun 263

The Real-time Monitoring System for Vibration of the Servo Motor Test Platform
Jiaxuan Zhang, Fengque Pei, Shenghui Sun 268

Prediction of Carbon Concentration Distribution in Carburizing Steel Based on Convolutional
Neural Networks
Yingtao Zhang, Zirong Tang, Lijuan Zhao, Zhichao Li, Zhenguo Nie 271



UAV Collision Avoidance System Based on ADS-B Real-Time Information
Sihan Wu, Fei Mao 276

A Transient Performance Evaluation Method for Turret Systems Based on Motor Current Signal
Analysis
Tingting Jiang, Qing Zhang

281

Research on Vertical Parking Path Tracking Based on Heading Angle Feedback
Xiangkun Gao, Wenjie Yu, Ping Li, Dongxing Qin 287

Non-contact Support Based on Image Processing for 3D Printing
Yizhe Yang, Yatao Liu, Bingshan Liu, Wei Wang, Gong Wang 293

A Reinforcement Learning Toolkit for Quadruped Robots with Pybullet
Fuchun Liu, Suchen Zhang 297

Calculation and Analysis Method of Gear Wear on Drum Screen Drivers
Yueming Fu, Jing Wang, Xuan Chen, Gang He 301

Multi-objective Operation Path Planning Method for Robotic Arm Based on Configuration Space
Jinbao Zou, Chuankai Liu, Li Chen, Jitao Zhang 307

Scene Classification Method based on CNN
Yingying Ran, Qinyang Qu, Xiaobin Xu, Minzhou Luo 313

Intrusion Detection Method Based on Autoencoder Generative Adversarial Network
Wengang Zhou, Jinwen Huang, Weijun Ren, Bingyi Jiang 317

A Robot Control Method based on Motor Imagery EEG Signals
Xiaoqin Lian, Mohao Cai, Chao Gao, Zitong Wang, Yelan Wu, Wenyang Guan, Yonggang Gong 322

Quality evaluation of Automotive Body Robot Roll-Hemming Forming Process Based on Computer
Vision
Mozhi Li, Wenfeng Zhu, Shunchao Wang

327

Hybrid SW-Conv Networks for Monocular Depth Estimation
Haikun Wang, Jiahui Du, Feng Chen, Danyang Li 332

A Novel Image Segmentation Method Based on Random Walk Combined with Superpixel Layer
and Robust Sampling Prior
Guilin Yao, Huimin Li

336

Design of an On-line Monitoring System for Partial Discharge of Gas Insulated Switchgears
Hui Liu, Zhibing Sun 341

A New Kind of Seamless Fabric Setting Machine and Its Numerical Control System
Qin Sun, Bernd Noche 346

Link-aware Industrial Wireless Sensor Sleeping Scheme via Graph Signal Processing in Fog
Enabled Industrial Internet of Things
Lishan Yang, Chenglin Bai, Hengying Xu, Yining Zhang

356

Frontier Point Allocation in Multi-Robot Collaborative Exploration with a Hybrid Auction
Algorithm
Yonghang Zheng, Yan Peng, Dong Qu

361

Low-light Image Reconstruction Based on Improved Convolutional Autoencoder
Xuezhi Hu, Xiaobin Xu 367

Modeling and Analysis of Workshop AGV Robot Queuing Network System
Song Liu, Ling Peng, Xian Huang, Bingrong Liu, Yanqing Wang, Yihan Wang 371



Design of Control System for Handling, Sorting, and Warehousing Robot Based on Machine Vision
Yujuan Zhang, Jingfu Ren, Qichun Jin, Yue Zhu, Ziyi Mo, Youan Chen 376

Author Index 385




